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[ABSTRACT] 

[PURPOSE] The present invention is a hearing aid fitting device. 
In this device, "all of the particular which should be considered in hearing 
aid fittng adjustment, effect of fitting adjustment" are easily understood. 
[Embodiments of the Invention] 

About a drawing sheet, one embodiment of the invention is explained in 
detail as follows. 

As a whole, in FIG. 1, 1 shows a fittng device. 

There is final controlling element 2 comprising key-board, a mouse. 

As for the user data (a full name of user, the date of birth, operating 
environment of hearing aid) in various kinds of level input into here, it is input 
to fittng processing component 3 comprising micro computers as user data 
signal SI. 

On the other hand, "threshold of audibility and uncomfortable loudness level 
data signal S6 of user" measured by audiometer 7 are input into fittng 
processing component 3. 

From fitting data storage 4, "hearing aid basis property data, sound level data, 
fitting business data S2 including dialog sound level data" are input into fitting 
processing component 3. Based on these data, fitting processing component 
3 treats it as follows. 

"Amplifying characteristic of hearing aid seeming to be optimum in user" 

"Sound level and the dialog sound level" that are suppressed by the 
amplifying characteristic. These 2 are operated. 

With "a threshold of audibility of user and uncomfortable loudness level" in 
audio frequency range, it makes it is provided, and display 5 display it as 
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status signal S3. 

Therefore, for the case this example, printing signal S5 can print out 
representation content of this display 5 with printer 6. 

Even more particularly, fitting processing component 3 provides property 
data S8 on user got by operation to digital hearing aid 9. 

It provides it to digital hearing aid 9 through hearing aid interface 8. 

It is done so that fitting adjusts a property of digital hearing aid 9 by this. 

For the case this example, property data S8 input into digital hearing aid is 
stored by a non-volatile memory in hearing aid. 

Based on the memorized property data, complementary hearing processes 
input sound signal taken by a mic. 

It is done as above, and digital hearing aid 9 works as hearing aid having 
"amplifying characteristic indicated by property data S8". 

Fitting result storage signal S4 is sent to Fitting data memory 4 than fitting 
processing component 3, and, after a Fitting end, it is stored. 

These are offered in a future reference. 

For the case this example, digital hearing aid 9 is configured in three channel 
system of Low-middle-high frequency range. 

While, depending on this, confirming that a member of adjustment sees 
representation in display screen 20 (FIG. 2), it sets as follows. 

The amplifying characteristic which adapted to user is set to digital hearing 
aid 9. Display screen 20 is configured by the following. 

Frequency characteristic display part 21, input-output behavioral 
characteristics display part 22, threshold audiogram (display part 23, user ID 
number display part 24), user name display part 25, user date of birth display 
part 26, user first coming to the store day display part 27, hearing aid name 
display part 28, property data number display part 29, Volume position 
representation region 30, wear ear display part 31, property data creation data 
display part 32, optimum volume position representation region 33. 

It comprises greater or equal. Threshold audiogram display part 23 catches 
a frequency in a quadrature axis. 

It takes audiometric hearing loss value in axis of ordinates. 

A threshold of audibility in each frequency of user is input into there. 

By this, difference (audiometric hearing loss value) of an average threshold 
of audibility in each frequency is displayed. When operating environment of 
hearing aid is appointed in this, the amplifying characteristic data that it seems 
about each of channel of divided 3 ideally is operated, and it is displayed by 
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frequency band. 

Input-output behavioral characteristics display part 22 expresses input sound 
pressure to hearing aid in a quadrature axis. 

In addition, it expresses output sound pressure from hearing aid in axis of 
ordinates. There, the operated output sound pressure as opposed to each 
input sound pressure is displayed. 

By this, a member of adjustment watches sound gain in each input sound 
pressure easily, and it can ensure. Frequency characteristic display part 21 
expresses "sound pressure in frequency, axis of ordinates in a quadrature axis". 
There, "threshold of audibility k 1 1 of input user and uncomfortable loudness 
level k 12" are displayed. There, 3 of the following are displayed at the same 
time. Frequency characteristic k 13 by amplifying characteristic data. 

Sound level k 14 of this time. Dialog sound level k 15. 

For the case example, frequency characteristic k 13 is displayed as four solid 
line graph of "input sound pressure 60, 70, 80, 90dBSPL". 

Axis of ordinates is defined as output sound pressure from digital hearing aid 
9 then. A member of adjustment watches "a frequency characteristic of 
digital hearing aid 9 by the operated amplifying characteristic data" easily, and 
it can ensure. 

Sound level k 14 is estimate of level every frequency of ambient noise 
amplified with hearing aid 9. 
It is displayed as follows. 

"A long time effective value spectrum of representative ambient noise 
(Example Hoth Noise)" is displayed as "the level that a frequency 
characteristic of hearing aid 9 is accepted, and was raised". 

Dialog sound level k 1 5 is expressed with frequency of dialog sound 
amplified with hearing aid and estimate of level. 

Dialog sound of tape for discrimination score inspection is analyzed 
beforehand. 

"The result that operated a sound component (frequency of formant of 
phoneme) and sound pressure level doing a special feature of each phoneme" 
is stored to fitting business data storage 4 as dialog sound level data. 

Based on this, a frequency characteristic of digital hearing aid 9 was obeyed, 
and level was raised. 

In FIG. 2, it is displayed about phoneme a (A)Japanese, and i (I) and u (U) 
and s (Su). 

Analyses of phoneme is done in fitting processing component 3 by carrying 
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out routine shown in FIG. 3. 
In other words FFT (fast Fourier transform) analyzes original signal S30 in 
block 40. 

In block 41 spreading out from the result, frequency fl doing discrimination 
of phoneme is determined. 

Because an octaval band filter mainly on frequency fl handles original signal 
S30, in block 42, band signal S31 is got 

Fill wave rectification treats this band signal S31 in block 43, and 
rectification signal S32 is got. 
In block 44, a lowpass filter is treated. 

Swing envelope (Envelogue) signal S33 is calculated in a time constant of 35 
[ms]. 

By these processes, the greatest level LI is pursued. 

According to a method of FIG. 3, hearing capacity of hearing-impaired 
person can be estimated about sound (a rupture consonant) which is not 
regular. 

Frequency used for discrimination of phoneme is set to "frequency to have a 
component to be strong by formant frequency (1,2), a consonant" in the case 
of a vowel sound here. 

In the above-mentioned configuration, threshold of audibility k 1 1 of user 
and uncomfortable loudness level k 12 is measured by audiometer 7. 

Operating environment of envisaged hearing aid is input into fitting device 1 
storing measured value. 

Property data is operated by this. 

Based on operated property data, "hearing aid frequency characteristic k 13, 
dialog sound level k 15, sound level k 14, input-output behavioral 
characteristics 22 and user threshold of audibility k 1 1, uncomfortable 
loudness level k 12" are displayed by a display. 

By the above-mentioned configuration, a hearing aid fitting device estimates 
"envisaged representative sound level amplified by a frequency characteristic 
of hearing aid 9 which selection adjusted" with a frequency characteristic and 
dialog sound level of hearing aid 9. 

This is displayed to a display. 

By this, all of the particular which should be considered can be grasped in 
digital hearing aid fitting adjustment easily. 

In addition, charge of a fitting adjustment member of adjustment to work can 
be reduced by this. In addition, persuasive power is added to for user, 
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reliability as opposed to employing hearing aid can be raised. 

As shown in FIG. 4 more, it is possible for representation when property data 
are changed, and ambient noise was suppressed in example. 

In this way effect of noise control can be grasped for visual sensation. 

In the still example, the case that formant of phoneme displayed dialog sound 
level k 15 in "a, i, u, s" was described. 

The present invention is not limited to this. 

"Spreading of ± 5dB degree is had from mean level of long-time spectrum of 
representative dialog sound' 1 (dialog sound spectral band), and this may 
display dialog sound level K15X as shown in FIG. 5. 

In addition, it was accompanied in the case of hearing aid of three channel 
methods, and, in the example, it was described, but, the present invention is 
not limited to this. 

This can apply to hearing aid of an anything channel method. 

Even more particularly, in the example, input sound pressure described 
frequency characteristic display part 21 the case which displayed an 
input-output frequency characteristic of "60, 70, 80, 90dBSPL". 

However, the present invention is not limited to this. 

As for the representation, input sound pressure is preferable even in the case 
of how much. 

This displays a frequency characteristic of "hearing aid adjusted Fitting 
based on property data"; 
This is its good special feature. 

Even more particularly, in the example, the case which displayed sound level 
as a mean was described. 
The present invention is not limited to this. 

A high limit of sound level may be displayed as "a curve concluding a max 
of sound level in each frequency"; 

Even more particularly, in the example, case to apply to digital hearing aid 
was described, but, the present invention is not limited to this. 

This may apply to hearing aid aside from digital. 

It is important that mode of sound level by fitting adjustment is displayed. 
Even more particularly, in the example, the following was described. 
Input-output behavioral characteristics 22 of hearing aid 
"14. sound level k dialog sound level ks 15" that were suppressed according 
to input-output behavioral characteristics 22 
"Threshold of audibility k 1 1 and uncomfortable loudness level k 12" of user 
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These are displayed or when it is printed out, it was described. 
The present invention is not limited to this. 
This is preferable even besides display representation, printout. 
As for the important thing, mode of sound level by fitting adjustment should 
be shown. 



Brief Description of the Drawings 
[FIG. 1] 

It is a block chart showing example of a hearing aid fitting device with the 
present invention. 
[FIG. 2] 

It is a front view to show a screen display in display 5 of FIG. 1 and a screen. 
[FIG. 3] 

It is a block chart to show frequency and a calculation procedure of level to 
do a property of dialog phonic phoneme in. 
[FIG. 4] 

It is a front view to show deformation example of example in FIG. 2. 
[FIG. 5] 

It is a front view to show deformation example of example in FIG. 2. 
[FIG. 6] 

It is a front view of graph displayed on the screen in a conventional fitting 
device. 

[Denotation of Reference Numerals] 
(1) a hearing aid fittng device 
(5) a display 
(7) audiometer 

(21) frequency characteristic display part 
(k 1 1) a threshold of audibility 

(k 12) uncomfortable loudness level 
(k 13) a frequency characteristic 
(k 14) sound level 
(k 15) dialog sound level 

(22) input-output behavioral characteristics display part 

(23) threshold audiogram display part 



6 



(i9)B*mwm (J p) (12) & ,|fj $f jj^ & ^ (a) ootfRmrosm 

#^5-115096 

(43)&gf§B ¥$5*0993) 5J3 7 B 

7350— 5 H 



(51)IntCl. 5 

H 0 4 R 25/00 



ra* ii*^st2(^ io h) 



(2i)ajsB#^- 


WJBT3-149503 




000115636 










(22)a5HB 


¥«3¥0991)5^25B 




*&«B#*m*7£HT 3 T@20#41^ 








fiff ■ 








S»»ffl»^mS7t;BT 3 T§20#41^ «; * 














(72)^# 










mm^E^mmTcsj 3 t@2o#4i^ »j * 














(74)ftmA 





(54) [WHO**] tt*&7 ^9f-f> 



(57) [S*;] 

gaga*?*. 

m&omatmcto i-^imm^mm-r *> & *> ic l 




CCg-5(, > T 7 -fy ?• > 9VSSL b <fc 5 4 T * fflttSOif 

-f v t -y > ^«B«ctei>r , 
JtJElK^SI*. 

±E«W8©Ji««!l*14<k 15] D«^H_hiC&ffl#©Ji$ 
USllBMrciMI § ftfcB#©JHtttt CTi © U"« AfltS 

E«ffl#©iwft»c:A©^tt«<i4a*r*c 

t-r *«wf«*©isbjii i XKtstttDWKm? -/ -y 

[0 00 1 ] 20 
CO 0 0 2 ] 

[ft*©8ffi] *<©nws»«©Jtw»tt"r<c*>%iB 

[0 00 31 S8SLL 7^";f-f>j«B. 30 

S4&K:, «U^^3&«**«c*«»©5WMf30«»*O 
fc 4 * ft tt&fflif ** 5 *> $ < t£ ^fiS©! 1 * u-^;utc * 
"tWWT4 «t 9 ac«8f«t*. /<-V tJlo > fa- $ 

v 7 h x r k j: -or n s 7 -c y f- 4 > 

[0 00 4 ] *>>< It, H6«:*j(,»rftl8K 1 Kiot 
5*TJ:}«:. ttffi#tf«,*flMft&H&©fi<,> i &Bi''< 
^©A*#4*-r*/h*BE* r*/hBi»iij 4lt, m 

•SlfiSOiRC^SU^^^^-rS^E ( 1 0 0-1 3 0 d 

BSPLfig) * r^K^fifij iuraBjeur. «*.« 
«H4l/T. aOT(M5B{c«ffll«WB©*^ia*#E 

[0 00 5] &*>;, «W£K 4 W. HMSSfrfcaT^rttC 



#BW5- 1 1 509 6 

2 

. #tt C ©B#©DjeffiH 4Stott S U^U&SUjVt 
[0 00 6] 

[»?8MIKfct/«fc$4 , r*BW. iC%«H»c. AM* 
%>®mt* . MH©9HNMft 5 * 8 < * c *n 

#&£©?, flMSS©?-^^ -f >yHS©IBK:tt£K 
< IHFJdt»©^k»ffiMtttt*«®il«K 

£<S < «J A * & i*©I*# $tiX<<*Z. 
[0 00 7 ] 0*>l/i5c*J6«»©llWI«7^^f-^>y 

•43^jVf Stitf-CSSftiW-C. *©iS8«:J:oT4'© 

^ffi^pggiA^ofc. *&mz&L±.<D&i*ZtiS.isXtj; § 

effiif ©^{cjra^t »t u-t;n& agjtc^Tjvr & c 4 
ifix- * s<t 5 cc Me? 4 v 7-4 > trmmz&mb £. ^ 4 
l-*fc©r*6. 

[0008] 

tifc f- $ icS^OT 7 -T > f- -f > Vim L £ *) 4 1 h 

*S*lfcttffl#©»/h?BliBK 1 1 4ftK«SKl/»*SI 
m¥«**TStlHI»7 <Cyf4> V$iS. 1 icfcl^r . 

s««Kt*a«. ffim^om-fomteK 1 3 4idc* 

wffl2 0±K«ffl#©il«»c:<b©*/M*fflK 1 1 

4, mmmmQvtmstxtc^i^ommcto^ 

t;u©Jft£ttK 15 4. S&«iSH9-c*iili<**a)tlI# 
[0009] *fc±as©^^©«. $ 6«:a*ns2 o 

±5C^ffl^©iijgf!C4©^K^{<iK 1 2£!l*nf 
[00 10] 

[flFffl] ttKg7-Y^f--r>y«gl^ MttS9©M 

■immiK 1 3 4isiDa^B2 o±{cfleffl#©n««c: 
4©£/jvpjsgfiiK 1 14, ^ttimsg-citasti^ 
Btowaafcctou^atjettK 154. ^ffiissi 

9 -cififi 3 ftfcfiif ©J!ig$£ 4 © P^JUJt^ffl K 1 4 
4. 3 5(Ci^lfEttffi«©llttftc:4©7t>l«flK 1 2 

=&ffimUf#SJ:^^L/cC4K:cfc0. 7 V f- ■< l> <f& 
SB^KteWS^gftU^UK 1 5 4H : fU^;l'K 1 4 4 
ffifflifCfc'hnJlSlIK 1 1 44i:b$5-r&C4^-c#, 

[0011] 

•rs. ancfei,>t, i«^i*4U'C7^7f'-f>ysi 
i»tA^$nfca^©u^JHctewsffiffl#©£5«. & 

4f£B. ilWBOttfflWSI*©^*^-***. 

r-$ft^S 1 4L-C'7-l'i'a3>fa-$(Cj:or« 



(3) 

3 

lS3ftfc7^W>^ffiH»3lcA*3ftS. 

ffi 4 ^FftJUsffif*" - £ fi^t S 6 #J 7 ^7 r* >(> y^SSP 3 

ccA^;*ft& e 

[0012] 7^^f*>C>^r-^IBtggg4^6^« 

4>^«ifflgR3K:A#3ft&. ch^c^-iffcS^ 
T7>f7f->f>^MSgP3^, ffira#(c*iB<tat>4aa 

[0 0 1 3 ] £CymtfcW<Dm&* CVfJZ-flsJb® 

gt^rtS^i 7* > h fi-*t s 5 tcgeor 7' y > * 6 &c «fc o 
/8^£oi>TCDl$14:r- * S 8 *litt8-/ > * 7 x 

sec A* S ft/dSttf^ * S 8 BUBSiSfl^SRSy * 

y cciEtt s ft, sesatts nfc«Ftt^ - * ks-^t v 

>f ^a*>^6ffi0ii*tiSA*^#*W»fiaL, 
5* 3 ftfc« tsfttt* offilgg -r * J: 5 

[ooi5] ccvcommioim-s, t^jhiks 
sft, cntcjei;'ciBfiM«H2cc7S'rj:^&s^iaffi 

& 0 wmmz ott jg«a#tt«?nSB2 1 , auwis 

ttSl^2 2, *-^*^A^^2 3&C>*ftfl«I 

B3Ujt»2 6 , fleffl#fiJ*J£Q«?nffl 2 7 , ffflSSS^t 40 
tS«2 8, #^--£#^^2 9, #';:x-AftB 

g^gu3 o, gffl5^gP3 1 , mk7=-${mHmm 
[o o 1 6] *-^*^Aa?KaB2 3tt. stttwas 

flM#0€rJSiK»«:*JWS*^Blieffl[«:A*'rs Ci4C 



#K¥5- 1 1 5 09 6 

4 

/c3o<D^-v>^;KD-en^ntco^r, *atii*>*i 
[0017] ±a©AUi*»tt«*»2 2 »«mecmi 

n/cW^sE^a^-r^^^ec^^n, ttutjeo^a 

ftA^ECctetfS^WJSSHSMjStfSaccatlWB 
?*SJ:5K:&3ftTl»4. H«»»tta*«2 IB, 
«MICcja««* 4 S <h*fc«*K:#E* 4 otiltfc 
0. A*Stifcfie«#<D«/h"5IttiaKl 12KPFtt«ffl 

K l 2%a^-rSJ:5«C3EcSti, EWfK:, ±a©WI» 
tt^-^CC^SHiftKWttKl 3i, CCD4t<Dfg^U 
^UK 14 4, ^IS^U^^K 1 5 ttmTjkitiZ. 

[0018] tonnwoms* m$t$m&K 1 3»a 

^E6 0, 7 0, 8 0, 90 CdBSPL] 0 4#<D 
ttg 9 6 OtitfjmE: tf £ C 4 <£ 0 ±$<D®ff 3 ft 

* cc j: & r ^ * utiles 9 owmm^ 
^mm^m^emmc^-ox^mt a c 4 #-c * 4 <t 

Sfc&SftTOS. 

[0019] SfcifU^I/K 1 4«\ ^g^S9 fC 
J:0 Wi3ft/cH#©ja»»Ci©U^i/©«£ffli 0 
t, (HOTH) ^^Xtti*©«;«WftWH©fi«F 

r±#s-f*fcu^iur^7SSftrc*s. Jecc^fg 
#U^;bK 1 5«, fflttBritiHSftte^gS^tcDjgiftft 
<b, u^ju©«i^ffl*cst>Sft'Ci»s. 
[0020] -r&to-fe, *e>3tpD«>ii#Mi»a*2ffl^ 

i^tg)^l-^(D7^;uv>H(Dia^i : g : Eu^;u 

>^7 : -^IBttgg4^fEiS3ft-C^afeCDCCS^C^ 

( r*j ) 4, r i j ( r^j ) 4, r u j ( r^j ) 
4, r s j ( r-j-j ) cco^-c^sSftT^*. ^Mo 
^tftt, 7>f '>r>f >ytefflS83CCfcCir, H3CC7ST 

[0 0 2 i]*r*to%, ^o^^4 0Jcte^rMft#s 
i^^*r^ 0 

[0022]7'P^^42 fc*5C>Tfl!HI-«f S 3 0 

*-rac4ccj:o»«m#s3 1 ccD^ft-^s 

3 1 4^o^^4 3K:*5t*'r^»lSifiiaffi-rac4CCj: 
DfiiSttd#S3 2 4f#&», ^P7^44tt^tD- 
^-^7-<^*«iffi-r4C4K;J:0 3 5 (ms)©fif£» 
-C&H^tMR (x>^P-y) fi#S3 3*J(fflLT* 



(4) 

5 

[0 0 2 3 ] H3©*ffi«:j:ti«. K8ff#«cfjeRW 

[ 0 0 2 4 ] yLl&mf&tCtfrtX > t-Vtt-ZlK. 
<torfleffl#©*/hWIBfflK 1 1 Rtf^ttSHBK 1 2 4 

1 4 , AU1M62 2 , acfffiffl«0*/h?«MiK 1 

1. T-WmK 1 2^#:f ^7*U^C^3ft& 0 
[0 0 2 5 ]tt±©»J««:j:ti«, f»»S7 > 

[0026] § e>fc04&t7n-r<fc ^ 6c_ha©^aswtc*j 

^co7^;i/v> h r a j , ru, r u j , r s jm 
H5«:S-rJ:5«:. ^SWU-^^Kl 5X*±2©«;^ 30 

[0 02 7 ] */c±»<Dj|JfeWCteliT«, 3* + >* 

secc, ±a©n»«cc*j^rtt, jaia»i$tta5v»2 

lecAfrtE^eO* 7 0, 8 0&!>*9 0 CdBSP 

*«wttcnccise>-r, a^«A##E*H><6<D 40 
[0028] $ scciaojaswiccfc^rtt. n^u^ 



»BB¥5- 1 1 5096 
6 

jbssk: a sb* & «^ic o t > r 2^ fc** , & c tut 

7 f > yjBSfc j: 5 u ^ ju©«HF*85< 5 ft 
ft«J£i> 0 

[ 0 0 2 9 ] 3 6Cc±a©S*W(C*j^r «. MKS© 
AUWtf*tt2 2* a»Alfl*«Ftt2 2CC«e^r»ll«ISn 
fcWtu^UK l 4Si>^gS#i/^;bK 1 5, s&cctt 
ttffi*©*/hpiefBK 1 lRtf*tt#ffiK 1 29**5* 

[0 03 0] 

[01] *«WKJ:SIIBg7-r ^ ^>^gg©-^ 

[04] H2tcfc^aia»w©S}i5«*^"riEffiEir* 

[05] H2CCteWSII»t«<D^WI«:^ , rjEffiiar* 

4. 

[06] fie*©7^^f-^>^sacc*st^riaffia^3 

^ 1 21 mmimwfi 

a k 1 1 k 1 2 *wm. k 1 

3 mmSffife. K14 IHfl/^JU. K15 

^IS^U^k 2 2 Affi#«tt3ttW. 2 3 * 



#gg¥5- 1 1 5 09 6 



r 



mi] 




X 



SI 



LJ. 




~S6 



8 




_l 









i sa 
i J - 















^13^5- 1 1 5 0 9 6 






2* 

B 




4 ^ 



I 



o\r» 

U 




Eg 

■SB 
ro 



(10) 



5- 1 1 5 0 9 6 



[06] 




100 200 



500H2 1KHr 2 



10KHz 



